Erik, "Curricular factors associated with medical students' practice of the skin cancer examination: an educational enhancement initiative by the integrated skin exam consortium" (2014). School of Medicine Student Publications. Paper 5. IMPORTANCE As medical school curricula become progressively integrated, a need exists to optimize education related to the skin cancer examination (SCE) for melanoma, a relevant competency gap that influences secondary prevention efforts.
P rimary care physicians (PCPs) have the most frequent opportunities to detect skin cancer among high-risk patients, 1 and their ability to detect thin melanomas has the potential for significant public health influence. [2] [3] [4] However, most PCPs do not routinely screen high-risk patients for skin cancer, 5, 6 and the frequency of the skin cancer examination (SCE) among PCPs is significantly less than that for other cancer examinations. 7 As such, the opportunity for early detection of melanoma is frequently missed. Lack of confidence, absence of training, and poor accuracy are cited among the limitations to this practice. 8, 9 Notably, the influence of medical training is an important facilitative factor among PCPs who report performing the SCE. 6 Therefore, identifying factors in medical school that augment confidence and intent regarding performance of the SCE may improve secondary prevention efforts for melanoma among the newest physicians.
Efforts to assess medical students' recognition of melanoma and experiences with the SCE [10] [11] [12] [13] [14] [15] [16] [17] have not occurred in concert with the recent introduction of clinical exposures into the first 2 years of medical school. As clinical and preclinical curricula become progressively integrated, a compelling need exists to optimize training related to the practice of the SCE, a relevant competency gap. 14, 16, 18 The Integrated Skin Exam Consortium, composed of a group of educators at 8 US medical schools, was created to narrow this gap through educational interventions aimed at increasing awareness of high-risk groups and anatomic sites, promoting integration of the SCE into the routine physical examination, and enabling identification of suspicious pigmented lesions. These concepts germane to the integrated skin examination (ISE) have been discussed elsewhere, [19] [20] [21] and the ISE instructional film for medical students is available through the American Academy of Dermatology's Medical Student Core Curriculum (http://aad.org /education/medical-student-core-curriculum/dermatology -skills-videos/the-integrated-skin-exam).
The objective of this study was to identify curricular factors associated with medical students' confidence, intent, and performance regarding the SCE. Our goal is to facilitate the design of curricula that best promote SCEs and, subsequently, effective secondary prevention practices.
Methods

Settings and Participants
The institutional review boards from each medical school in the Integrated Skin Exam Consortium approved this study. Participation was voluntary, and informed consent was obtained via a study information sheet. In total, 1138 second-year medical students representing 8 geographically varied public and private institutions qualified for the study, with 72.6% (826 of 1138) of them responding to the survey. We recruited schools nationwide based on their ability to incorporate all components of a 2-year ISE study protocol. The Figure shows the number of eligible students at these institutions and the number who completed surveys. Sex distribution by school is also shown. Selfidentification of sex was optional, and 2 schools (Boston Uni- 
Measures
We administered surveys to students in person or via an online content management system before the start of the secondyear dermatology curriculum between July 1, 2011, and June 30, 2012. The median month of administration was April 2012.
Baseline respondent characteristics were assessed for each student. We asked students to identify their intended career choice. We also evaluated students on their knowledge of highrisk demographic groups, high-risk anatomic sites for melanoma in women and men, and the ABCDE detection method for melanoma. These melanoma knowledge questions were combined into one variable of melanoma risk to assess the influence of overall knowledge. We also asked students to describe their educational experiences related to skin cancer, including the total amount of time spent in structured learning, the methods by which they had been instructed to perform an SCE, and the number of patients for whom they had observed and performed SCEs.
The 3 primary outcomes in the study were confidence in performing the SCE, intent to perform an ISE, and actual performance of the SCE. Students were asked to rate their confidence in performing an SCE on a 4-point Likert-type scale that included (1) very confident, (2) moderately confident, (3) slightly confident, and (4) not at all confident. These categories were collapsed to dichotomize the measure (very or moderately confident vs slightly or not at all confident). Students were also asked to rate their likelihood of integrating a careful SCE into patients' routine physical examinations on a 4-point Likert-type scale that included (1) very likely, (2) somewhat likely, (3) unlikely, and (4) only if the patient had a concern about his or her skin. We also collapsed these categories to dichotomize the measure (very or somewhat likely vs unlikely or only if the patient expressed concern). Finally, we asked students to select the number of times they had performed an SCE from the choices of (1) none, (2) 1 to 3 times, and (3) at least 4 times.
Statistical Analysis
We calculated the frequencies for students' participation and for responses to questions related to career interest, knowledge, and curricular experiences. We developed a series of logistic regression models to examine factors associated with the primary outcomes. To account for potential clustering within schools, the regressions were estimated using generalized estimating equations. This provides an extension of regression analysis to the case of correlated observations when such observations are correlated because of clustering. 22 Unadjusted models did not meaningfully differ from models adjusting for age and sex. Therefore, only adjusted models are reported. Odds ratios, 95% CIs, and P values are reported. All analyses were performed using statistical software (SAS version 9.3; SAS Institute Inc).
Results
The frequencies of responses to questions related to students' interests, experiences, and curricular factors are listed in Table 1 . Notably, 41.2% of second-year students reported having had a physical diagnosis session or clinical encounter related to the skin examination, 42.1% of students had had an opportunity to observe an SCE, and 40.9% (range, 12.4%-78.2%) reported having received at least 60 minutes of structured education on skin cancer. The frequencies of confidence, intent, and performance were 13.7%, 83.9%, and 16.5%, respectively. Confidence was highly associated with intent (χ 2 = 12.4, P < .001) and performance (χ 2 = 58.0, P < .001). However, intent and performance were not associated (χ 2 = 2.6, P = .11).
Confidence in Performing the SCE
Adjusted odds ratios (ORs) for confidence in performing the SCE are listed in 
Intent to Perform an ISE
Adjusted ORs for intent to practice the ISE are listed in Table 2 .
Teaching time of at least 60 minutes was marginally associated with intent. Knowledge of melanoma risk was also associated with intent (OR, 1.83; 95% CI, 1.33-2.50). Compared with no instruction, lectures were modestly associated with intent, whereas stronger associations were noted with a physical diagnosis session or practice through a clinical encounter. Having 1 to 3 opportunities to observe (OR, 1.95; 95% CI, 1.06-3.60) improved intent, whereas determining the significance of at least 4 observations was limited because of fewer students' reporting this exposure.
Actual Performance of the SCE
Adjusted ORs for performance of the SCE are listed in Table 2 .
As with intent and confidence, at least 60 minutes of instruction on the SCE was associated with performance of the SCE. Knowledge was marginally associated with performance, and compared with students having no instruction, those having instruction in the form of a lecture, physical diagnosis session, or practice through a clinical encounter reported higher rates of performance. Higher likelihood of performance was 
Discussion
With limited time allocated to dermatology in medical school, developing curricula that will have the most significant influence on students' practice of the SCE, while being time efficient, is essential. Our data characterize trends in curricular integration of clinical experiences and highlight important associations among confidence, intent, and performance regarding the SCE and the modifiable factors that may influence them.
Several key points emerge from our findings. Foremost, with approximately 40% of second-year students reporting having had a physical diagnosis session, a clinical encounter with a patient, or an opportunity to observe an SCE, a trend seems to exist toward earlier penetration of clinically oriented teaching exposures related to dermatology. Herein lies an important opportunity to develop a coordinated and comprehensive clinical educational program related to the SCE that potentially has high influence for students, as well as to expand the outreach beyond the students already receiving this education.
It is reassuring that anticipated career choice seems to have a minimal role in how the student approaches an SCE. Specialty physicians also have a unique surveillance opportunity for high-risk patients. Although seemingly far-fetched, the scenario is imaginable in which a cardiologist, trained in the ISE during medical school, briefly inspects the skin of the chest and back when auscultating heart and lung sounds and finds an ugly duckling on a 65-year-old man with congestive heart failure. The success of performing an integrated examination presupposes intent to practice it. As such, curricula in dermatology should explain the rationale for the ISE and provide multiple opportunities for practicing the examination in diverse settings, while emphasizing the secondary prevention opportunities for all types of physicians, including medical subspecialists and surgeons.
The median instruction time allotted for preclinical and clinical dermatology content together is less than 10 hours across institutions nationwide. 23 It is likely that most secondyear curricula address melanoma, albeit in a nonstandardized format. However, it is unclear how much emphasis is placed on teaching the skin examination for suspicious lesions. Our results suggest that a commitment of at least 60 minutes in the preclinical years related to an SCE can increase the likelihood of students' confidence, intent, and actual performance regarding the SCE.
Students' knowledge of melanoma risk was associated with higher likelihood of confidence, intent, and actual performance regarding the SCE. The shortage of PCPs, coupled with a health care overhaul that has provided first-time health care for millions of newly insured patients, makes finding additional time for skin cancer screening by PCPs seem daunting. Providing the newest physicians with knowledge of the highest-risk demographic groups and anatomic sites for melanoma, as well as a clinical tool useful in the evaluation of sus-picious pigmented lesions, may facilitate an efficient and effective practice of the ISE, particularly if students receive multiple opportunities for practicing the examination with expert guidance.
In general, the 3 methods of instruction assessed improved students' confidence, intent, and performance regarding the SCE. Overall, demonstration of the physical examination and practice through a clinical encounter have the greatest influence. Physical examination augments students' confidence and performance regarding the SCE 3-fold over intent to practice it. Similarly, practice through a clinical encounter increases students' confidence and performance regarding the SCE 4-fold to 8-fold over intent to practice it. While lecture also improves confidence and performance regarding the SCE, this method of instruction seems to have only modest influence on intent to practice. Therefore, our data indicate that interventions teaching how to perform an SCE (ie, clinical competence) are likely to increase confidence and performance regarding the SCE more so than intent to practice it. Although the relationship between having confidence and having intent is likely complex and requires further qualitative study and exploration of parallels in other disciplines, it is reasonable to consider them as 2 independent curricular outcomes that work synergistically to achieve the greatest practice effect. 24, 25 To influence stu- dents' confidence and intent, we propose that educational interventions on the SCE should be designed to demonstrate the SCE and emphasize its relevance rather than to simply discuss its principles or approach. Time and resource allocation toward exposures to skin cancer physical examination and clinical encounter sessions for all medical students may not be practical for all medical schools. A feasible and effective alternative in this instance is to facilitate students' observation of the SCE. The support of dermatology faculty and skilled PCPs in providing even 1 to 3 opportunities to observe an SCE resulted in significant augmentation of confidence, intent, and performance regarding the SCE among students.
Our recommendations for curricular enhancement to augment confidence and intent to practice the ISE include offering practical training experiences in the preclinical curriculum, which has traditionally emphasized didactic course work. Specifically, we suggest the following to improve performance of the SCE among students: (1) providing a minimum of 60 minutes of instruction related to melanoma and the SCE, (2) describing during this time the surveillance opportunity for melanoma in which all types of physicians should participate, 20, 26 (3) teaching the principles of the ISE as part of the physical diagnosis course, (4) highlighting content on high-risk demographic groups and anatomic sites specific to men and women and on the ABCDEs of melanoma, and (5) ensuring at least 1 opportunity to observe the SCE early in medical school.
Although our survey of 8 US medical schools captures a geographically diverse selection of public and private institutions with varied curricular structures, we cannot be certain that our findings are representative of all schools. However, our study sample was similar to graduating US medical students in 2012 with respect to age, sex, and intended specialty. 27 While the students' response rates were high, we cannot exclude the occurrence of response bias because students with particularly positive or negative perceptions of skin cancer training may have been more or less likely to participate in the voluntary survey. Further recall bias of educational exposures as influenced by self-perception of skill could have affected our results. Based on an a priori P value of .05, some variables trended toward significance.
Conclusions
Our survey of more than 800 second-year medical students across 8 schools has yielded information that may guide course directors in constructing curricula that optimize the narrow windows of opportunity to teach medical students about melanoma and to augment the practice of skin examinations for suspicious pigmented lesions. Our data can support dermatology course directors with the vertical integration of clinical experiences that is being emphasized across medical school curricula.
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